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_____________________________________________________________________
 
*********************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2003 Advanced Engineering Software (aes)
              Ver. 1.5A Release Date: 01/01/2003  License ID 1553

                            Analysis prepared by:

                                                                     
        
                                                                     
        
                                                                     
        
                                                                     
        

  ************************** DESCRIPTION OF STUDY 
**************************
 * LAGO DE SAN MARCOS                                                
       *
 * 10-YEAR STORM EVENT - EXISTING CONDITION                          
       *
 * JN 146-32                                                         
       *
  
*********************************************************************

   FILE NAME: C:\146EX010.DAT                                   
   TIME/DATE OF STUDY: 13:21 07/22/2004
 
---------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 
---------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) =  10.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.000
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 
= 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
         FOR ALL DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 
MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES: 
 MANNING
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      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE 
 FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT) 
   (n)
 ===  =====  =========  =================  ======  ===== ====== 
===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 
0.167 0.0150
   2   40.0     20.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150
   3   60.0     30.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.40 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 
*********************************************************************
   FLOW PROCESS FROM NODE    118.00 TO NODE    117.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =    623.70
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      2.70
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.469
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.32
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.32

 
*********************************************************************
   FLOW PROCESS FROM NODE    117.00 TO NODE    114.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  621.00  DOWNSTREAM ELEVATION(FEET) =  
620.00
   STREET LENGTH(FEET) =    30.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.41
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.96
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79
   STREET FLOW TRAVEL TIME(MIN.) =   0.13   Tc(MIN.) =   2.59
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870
   SUBAREA AREA(ACRES) =    0.04      SUBAREA RUNOFF(CFS) =    0.18
   TOTAL AREA(ACRES) =      0.11        PEAK FLOW RATE(CFS) =       
0.50

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00
   FLOW VELOCITY(FEET/SEC.) =  3.96   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.79
   LONGEST FLOWPATH FROM NODE    118.00 TO NODE    114.00 =   110.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   2.59
   RAINFALL INTENSITY(INCH/HR) =   5.27
   TOTAL STREAM AREA(ACRES) =     0.11
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.50

 
*********************************************************************
   FLOW PROCESS FROM NODE    116.00 TO NODE    115.00 IS CODE =  21
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---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    621.40
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      0.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.881
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    52.86
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.191
   SUBAREA RUNOFF(CFS) =      0.13
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.13

 
*********************************************************************
   FLOW PROCESS FROM NODE    115.00 TO NODE    114.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    621.00  DOWNSTREAM(FEET) =    
620.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  
0.0143
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.901
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.17
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.67
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   1.73
   Tc(MIN.) =  12.61
   SUBAREA AREA(ACRES) =     0.07       SUBAREA RUNOFF(CFS) =    0.08
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.17         PEAK FLOW RATE(CFS) =       
0.20

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   0.71
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.
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*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  12.61
   RAINFALL INTENSITY(INCH/HR) =   2.90
   TOTAL STREAM AREA(ACRES) =     0.17
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.20

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.50     2.59        5.269          0.11
       2        0.20    12.61        2.901          0.17

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        0.55     2.59       5.269
       2        0.48    12.61       2.901

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      0.55   Tc(MIN.) =    2.59
   TOTAL AREA(ACRES) =      0.28
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    106.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  620.00  DOWNSTREAM ELEVATION(FEET) =  
601.00
   STREET LENGTH(FEET) =   260.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020
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   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.19
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.87
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.16
   STREET FLOW TRAVEL TIME(MIN.) =   0.74   Tc(MIN.) =   3.33
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.730
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.28
   TOTAL AREA(ACRES) =      0.56        PEAK FLOW RATE(CFS) =       
2.16

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   4.85
   FLOW VELOCITY(FEET/SEC.) =  5.08   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.30
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   3.33
   RAINFALL INTENSITY(INCH/HR) =   5.27
   TOTAL STREAM AREA(ACRES) =     0.56
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.16

 
*********************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    110.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
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   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00
   UPSTREAM ELEVATION(FEET) =    618.00
   DOWNSTREAM ELEVATION(FEET) =    614.50
   ELEVATION DIFFERENCE(FEET) =      3.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.713
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.835
   SUBAREA RUNOFF(CFS) =      0.20
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.20

 
*********************************************************************
   FLOW PROCESS FROM NODE    110.00 TO NODE    108.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    614.50  DOWNSTREAM(FEET) =    
611.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   110.00   CHANNEL SLOPE =  
0.0318
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.162
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.45
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.23
   AVERAGE FLOW DEPTH(FEET) =   0.11   TRAVEL TIME(MIN.) =   1.50
   Tc(MIN.) =   7.21
   SUBAREA AREA(ACRES) =     0.29       SUBAREA RUNOFF(CFS) =    0.49
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.39         PEAK FLOW RATE(CFS) =       
0.67

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.45
   LONGEST FLOWPATH FROM NODE    112.00 TO NODE    108.00 =   175.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    108.00 TO NODE    106.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =    611.00  DOWNSTREAM(FEET) =    
601.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   170.00   CHANNEL SLOPE =  
0.0588
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.968
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.71
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.13
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   0.55
   Tc(MIN.) =   7.76
   SUBAREA AREA(ACRES) =     0.61       SUBAREA RUNOFF(CFS) =    2.11
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.691
   TOTAL AREA(ACRES) =      1.00         PEAK FLOW RATE(CFS) =       
2.74

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.14   FLOW VELOCITY(FEET/SEC.) =   5.96
   LONGEST FLOWPATH FROM NODE    112.00 TO NODE    106.00 =   345.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   7.76
   RAINFALL INTENSITY(INCH/HR) =   3.97
   TOTAL STREAM AREA(ACRES) =     1.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.74

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        2.16     3.33        5.269          0.56
       1        1.14    13.35        2.797          0.56
       2        2.74     7.76        3.968          1.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        3.33     3.33       5.269
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       2        4.36     7.76       3.968
       3        3.08    13.35       2.797

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      4.36   Tc(MIN.) =    7.76
   TOTAL AREA(ACRES) =      1.56
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    100.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  601.00  DOWNSTREAM ELEVATION(FEET) =  
581.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.95
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.33
     HALFSTREET FLOOD WIDTH(FEET) =    8.57
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.36
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.77
   STREET FLOW TRAVEL TIME(MIN.) =   1.03   Tc(MIN.) =   8.79
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.663
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  1.094
   SUBAREA AREA(ACRES) =    0.37      SUBAREA RUNOFF(CFS) =    1.18
   TOTAL AREA(ACRES) =      1.93        PEAK FLOW RATE(CFS) =       
7.74

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =  10.61
   FLOW VELOCITY(FEET/SEC.) =  5.88   DEPTH*VELOCITY(FT*FT/SEC.) =   
2.18
   ** PEAK FLOW RATE TABLE **
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   STREAM   RUNOFF       Tc
   NUMBER    (CFS)     (MIN.)
      1       11.13       4.40
      2        7.74       8.78
      3        5.62      14.44
   NEW PEAK FLOW DATA ARE:
   PEAK FLOW RATE(CFS) =    11.13  Tc(MIN.) =   4.40
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   4.40
   RAINFALL INTENSITY(INCH/HR) =   5.27
   TOTAL STREAM AREA(ACRES) =     1.93
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.13

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    102.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    604.00
   DOWNSTREAM ELEVATION(FEET) =    594.50
   ELEVATION DIFFERENCE(FEET) =      9.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.865
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.754
   SUBAREA RUNOFF(CFS) =      0.25
   TOTAL AREA(ACRES) =      0.13   TOTAL RUNOFF(CFS) =      0.25

 
*********************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    100.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =    594.50  DOWNSTREAM(FEET) =    
581.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   360.00   CHANNEL SLOPE =  
0.0375
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.543
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.92
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.77
   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME(MIN.) =   3.39
   Tc(MIN.) =   9.25
   SUBAREA AREA(ACRES) =     0.91       SUBAREA RUNOFF(CFS) =    1.32
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      1.04         PEAK FLOW RATE(CFS) =       
1.51

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.21   FLOW VELOCITY(FEET/SEC.) =   2.09
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    100.00 =   460.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   9.25
   RAINFALL INTENSITY(INCH/HR) =   3.54
   TOTAL STREAM AREA(ACRES) =     1.04
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.51

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1       11.13     4.40        5.269          1.93
       1        7.74     8.78        3.664          1.93
       1        5.62    14.44        2.659          1.93
       2        1.51     9.25        3.543          1.04

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
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       1       11.85     4.40       5.269
       2        9.17     8.78       3.664
       3        8.99     9.25       3.543
       4        6.75    14.44       2.659

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     11.85   Tc(MIN.) =    4.40
   TOTAL AREA(ACRES) =      2.97
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.
 
=====================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      2.97  TC(MIN.) =      4.40
   PEAK FLOW RATE(CFS)   =     11.85
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       11.85       4.40
   2        9.17       8.78
   3        8.99       9.25
   4        6.75      14.44
 
=====================================================================
 
=====================================================================
   END OF RATIONAL METHOD ANALYSIS

 �
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_____________________________________________________________________
 
*********************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2003 Advanced Engineering Software (aes)
              Ver. 1.5A Release Date: 01/01/2003  License ID 1553

                            Analysis prepared by:

                                                                     
        
                                                                     
        
                                                                     
        
                                                                     
        

  ************************** DESCRIPTION OF STUDY 
**************************
 * LAGO DE SAN MARCOS                                                
       *
 * 50-YEAR STORM EVENT - EXISTING CONDITION                          
       *
 * JN 146-32                                                         
       *
  
*********************************************************************

   FILE NAME: C:\146EX050.DAT                                   
   TIME/DATE OF STUDY: 14:40 07/21/2004
 
---------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 
---------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) =  50.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.800
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 
= 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
         FOR ALL DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 
MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES: 
 MANNING
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      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE 
 FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT) 
   (n)
 ===  =====  =========  =================  ======  ===== ====== 
===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 
0.167 0.0150
   2   40.0     20.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150
   3   60.0     30.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.40 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 
*********************************************************************
   FLOW PROCESS FROM NODE    118.00 TO NODE    117.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =    623.70
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      2.70
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.469
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.45
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.45

 
*********************************************************************
   FLOW PROCESS FROM NODE    117.00 TO NODE    114.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  621.00  DOWNSTREAM ELEVATION(FEET) =  
620.00
   STREET LENGTH(FEET) =    30.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.58
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.96
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79
   STREET FLOW TRAVEL TIME(MIN.) =   0.13   Tc(MIN.) =   2.59
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870
   SUBAREA AREA(ACRES) =    0.04      SUBAREA RUNOFF(CFS) =    0.26
   TOTAL AREA(ACRES) =      0.11        PEAK FLOW RATE(CFS) =       
0.71

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00
   FLOW VELOCITY(FEET/SEC.) =  3.96   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.79
   LONGEST FLOWPATH FROM NODE    118.00 TO NODE    114.00 =   110.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   2.59
   RAINFALL INTENSITY(INCH/HR) =   7.38
   TOTAL STREAM AREA(ACRES) =     0.11
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.71

 
*********************************************************************
   FLOW PROCESS FROM NODE    116.00 TO NODE    115.00 IS CODE =  21
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---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    621.40
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      0.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.881
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    52.86
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.468
   SUBAREA RUNOFF(CFS) =      0.13
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.13

 
*********************************************************************
   FLOW PROCESS FROM NODE    115.00 TO NODE    114.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    621.00  DOWNSTREAM(FEET) =    
620.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  
0.0143
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.081
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.19
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.71
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   1.64
   Tc(MIN.) =  12.52
   SUBAREA AREA(ACRES) =     0.07       SUBAREA RUNOFF(CFS) =    0.12
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.14         PEAK FLOW RATE(CFS) =       
0.23

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   0.76
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.
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*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  12.52
   RAINFALL INTENSITY(INCH/HR) =   4.08
   TOTAL STREAM AREA(ACRES) =     0.14
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.23

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.71     2.59        7.377          0.11
       2        0.23    12.52        4.081          0.14

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        0.75     2.59       7.377
       2        0.62    12.52       4.081

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      0.75   Tc(MIN.) =    2.59
   TOTAL AREA(ACRES) =      0.25
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    106.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  620.00  DOWNSTREAM ELEVATION(FEET) =  
601.00
   STREET LENGTH(FEET) =   260.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020
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   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.65
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    3.72
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.04
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.17
   STREET FLOW TRAVEL TIME(MIN.) =   0.86   Tc(MIN.) =   3.45
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.748
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.80
   TOTAL AREA(ACRES) =      0.53        PEAK FLOW RATE(CFS) =       
2.93

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   6.04
   FLOW VELOCITY(FEET/SEC.) =  5.28   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.47
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   3.45
   RAINFALL INTENSITY(INCH/HR) =   7.38
   TOTAL STREAM AREA(ACRES) =     0.53
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.93

 
*********************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    110.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
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   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00
   UPSTREAM ELEVATION(FEET) =    618.00
   DOWNSTREAM ELEVATION(FEET) =    614.50
   ELEVATION DIFFERENCE(FEET) =      3.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.713
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.769
   SUBAREA RUNOFF(CFS) =      0.14
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.14

 
*********************************************************************
   FLOW PROCESS FROM NODE    110.00 TO NODE    108.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    614.50  DOWNSTREAM(FEET) =    
611.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   110.00   CHANNEL SLOPE =  
0.0318
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.880
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.49
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.32
   AVERAGE FLOW DEPTH(FEET) =   0.11   TRAVEL TIME(MIN.) =   1.39
   Tc(MIN.) =   7.11
   SUBAREA AREA(ACRES) =     0.29       SUBAREA RUNOFF(CFS) =    0.70
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.34         PEAK FLOW RATE(CFS) =       
0.82

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   1.52
   LONGEST FLOWPATH FROM NODE    112.00 TO NODE    108.00 =   175.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    108.00 TO NODE    106.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =    611.00  DOWNSTREAM(FEET) =    
601.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   170.00   CHANNEL SLOPE =  
0.0588
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.628
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      2.30
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.67
   AVERAGE FLOW DEPTH(FEET) =   0.12   TRAVEL TIME(MIN.) =   0.50
   Tc(MIN.) =   7.61
   SUBAREA AREA(ACRES) =     0.61       SUBAREA RUNOFF(CFS) =    2.99
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.705
   TOTAL AREA(ACRES) =      0.95         PEAK FLOW RATE(CFS) =       
3.77

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   6.86
   LONGEST FLOWPATH FROM NODE    112.00 TO NODE    106.00 =   345.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   7.61
   RAINFALL INTENSITY(INCH/HR) =   5.63
   TOTAL STREAM AREA(ACRES) =     0.95
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.77

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        2.93     3.45        7.377          0.53
       1        1.56    13.26        3.933          0.53
       2        3.77     7.61        5.628          0.95

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        4.64     3.45       7.377
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       2        6.00     7.61       5.628
       3        4.20    13.26       3.933

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      6.00   Tc(MIN.) =    7.61
   TOTAL AREA(ACRES) =      1.48
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    100.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  601.00  DOWNSTREAM ELEVATION(FEET) =  
581.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.84
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.36
     HALFSTREET FLOOD WIDTH(FEET) =    9.98
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.77
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.07
   STREET FLOW TRAVEL TIME(MIN.) =   0.95   Tc(MIN.) =   8.56
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.216
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  1.113
   SUBAREA AREA(ACRES) =    0.37      SUBAREA RUNOFF(CFS) =    1.68
   TOTAL AREA(ACRES) =      1.85        PEAK FLOW RATE(CFS) =      
10.74

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  12.23
   FLOW VELOCITY(FEET/SEC.) =  6.37   DEPTH*VELOCITY(FT*FT/SEC.) =   
2.57
   ** PEAK FLOW RATE TABLE **
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   STREAM   RUNOFF       Tc
   NUMBER    (CFS)     (MIN.)
      1       15.19       4.45
      2       10.74       8.56
      3        7.71      14.29
   NEW PEAK FLOW DATA ARE:
   PEAK FLOW RATE(CFS) =    15.19  Tc(MIN.) =   4.45
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   4.45
   RAINFALL INTENSITY(INCH/HR) =   7.38
   TOTAL STREAM AREA(ACRES) =     1.85
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     15.19

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    102.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    604.00
   DOWNSTREAM ELEVATION(FEET) =    594.50
   ELEVATION DIFFERENCE(FEET) =      9.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.865
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.656
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.13   TOTAL RUNOFF(CFS) =      0.35

 
*********************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    100.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =    594.50  DOWNSTREAM(FEET) =    
581.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   360.00   CHANNEL SLOPE =  
0.0375
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.093
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.32
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.99
   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME(MIN.) =   3.02
   Tc(MIN.) =   8.88
   SUBAREA AREA(ACRES) =     0.91       SUBAREA RUNOFF(CFS) =    1.90
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      1.04         PEAK FLOW RATE(CFS) =       
2.17

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.26   FLOW VELOCITY(FEET/SEC.) =   2.35
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    100.00 =   460.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   8.88
   RAINFALL INTENSITY(INCH/HR) =   5.09
   TOTAL STREAM AREA(ACRES) =     1.04
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.17

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1       15.19     4.45        7.377          1.85
       1       10.74     8.56        5.216          1.85
       1        7.71    14.29        3.747          1.85
       2        2.17     8.88        5.093          1.04

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
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       1       16.28     4.45       7.377
       2       12.83     8.56       5.216
       3       12.66     8.88       5.093
       4        9.31    14.29       3.747

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     16.28   Tc(MIN.) =    4.45
   TOTAL AREA(ACRES) =      2.89
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.
 
=====================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      2.89  TC(MIN.) =      4.45
   PEAK FLOW RATE(CFS)   =     16.28
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       16.28       4.45
   2       12.83       8.56
   3       12.66       8.88
   4        9.31      14.29
 
=====================================================================
 
=====================================================================
   END OF RATIONAL METHOD ANALYSIS

 �
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_____________________________________________________________________
 
*********************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2005 Advanced Engineering Software (aes)
              Ver. 2.0 Release Date: 06/01/2005  License ID 1553

                            Analysis prepared by:

                            Lundstrom + Associates                   
        
                       1764 San Diego Avenue, Suite 200              
        
                             San Diego, CA 92110                     
        
                     Tel: 619-641-5900, Fax: 619-641-5910            
        

  ************************** DESCRIPTION OF STUDY 
**************************
 * LAGO DE SAN MARCOS                                                
       *
 * 100-YEAR STORM EVENT - EXISTING CONDITION                         
       *
 * JN 146-32 (08-16-05)                                              
       *
  
*********************************************************************

   FILE NAME: C:\146EX100.DAT                                   
   TIME/DATE OF STUDY: 10:34 01/12/2006
 
---------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 
---------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 
= 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
         FOR ALL DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 
MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES: 
 MANNING
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      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE 
 FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT) 
   (n)
 ===  =====  =========  =================  ======  ===== ====== 
===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 
0.167 0.0150
   2   40.0     20.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150
   3   60.0     30.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.40 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 
*********************************************************************
   FLOW PROCESS FROM NODE    304.00 TO NODE    302.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    622.00
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      1.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    9.227
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.324
   SUBAREA RUNOFF(CFS) =      0.22
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.22

 
*********************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    300.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    621.00  DOWNSTREAM(FEET) =    
620.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    80.00   CHANNEL SLOPE =  
0.0125
   CHANNEL BASE(FEET) =    5.00   "Z" FACTOR =   3.000
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   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.710
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.32
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.69
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   1.93
   Tc(MIN.) =  11.16
   SUBAREA AREA(ACRES) =     0.10       SUBAREA RUNOFF(CFS) =    0.19
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.20         PEAK FLOW RATE(CFS) =       
0.39

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   0.76
   LONGEST FLOWPATH FROM NODE    304.00 TO NODE    300.00 =   150.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    200.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  620.00  DOWNSTREAM ELEVATION(FEET) =  
601.00
   STREET LENGTH(FEET) =   260.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 60.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  30.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.17
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.87
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.16
   STREET FLOW TRAVEL TIME(MIN.) =   0.74   Tc(MIN.) =  11.90
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.519
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
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   AREA-AVERAGE RUNOFF COEFFICIENT =  0.717
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    1.57
   TOTAL AREA(ACRES) =      0.60        PEAK FLOW RATE(CFS) =       
1.94

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.25   HALFSTREET FLOOD WIDTH(FEET) =   4.43
   FLOW VELOCITY(FEET/SEC.) =  5.03   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.24
   LONGEST FLOWPATH FROM NODE    304.00 TO NODE    200.00 =   410.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    200.00 TO NODE    200.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =  11.90
   RAINFALL INTENSITY(INCH/HR) =   4.52
   TOTAL STREAM AREA(ACRES) =     0.60
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.94

 
*********************************************************************
   FLOW PROCESS FROM NODE    206.00 TO NODE    204.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4900
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  85
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00
   UPSTREAM ELEVATION(FEET) =    618.00
   DOWNSTREAM ELEVATION(FEET) =    614.50
   ELEVATION DIFFERENCE(FEET) =      3.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.051
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.853
   SUBAREA RUNOFF(CFS) =      0.23
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.23

 
*********************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    202.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
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=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    614.50  DOWNSTREAM(FEET) =    
611.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   110.00   CHANNEL SLOPE =  
0.0318
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.813
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4900
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  85
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.72
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.47
   AVERAGE FLOW DEPTH(FEET) =   0.14   TRAVEL TIME(MIN.) =   1.24
   Tc(MIN.) =   6.30
   SUBAREA AREA(ACRES) =     0.29       SUBAREA RUNOFF(CFS) =    0.97
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.490
   TOTAL AREA(ACRES) =      0.35         PEAK FLOW RATE(CFS) =       
1.17

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.19   FLOW VELOCITY(FEET/SEC.) =   1.75
   LONGEST FLOWPATH FROM NODE    206.00 TO NODE    202.00 =   175.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    200.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    611.00  DOWNSTREAM(FEET) =    
601.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   170.00   CHANNEL SLOPE =  
0.0588
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.478
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4900
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  85
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      2.14
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.54
   AVERAGE FLOW DEPTH(FEET) =   0.12   TRAVEL TIME(MIN.) =   0.51
   Tc(MIN.) =   6.81
   SUBAREA AREA(ACRES) =     0.61       SUBAREA RUNOFF(CFS) =    1.94
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.490
   TOTAL AREA(ACRES) =      0.96         PEAK FLOW RATE(CFS) =       
3.05
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   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.15   FLOW VELOCITY(FEET/SEC.) =   6.25
   LONGEST FLOWPATH FROM NODE    206.00 TO NODE    200.00 =   345.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    200.00 TO NODE    200.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.81
   RAINFALL INTENSITY(INCH/HR) =   6.48
   TOTAL STREAM AREA(ACRES) =     0.96
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.05

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        1.94    11.90        4.519          0.60
       2        3.05     6.81        6.478          0.96

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        4.16     6.81       6.478
       2        4.07    11.90       4.519

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      4.16   Tc(MIN.) =    6.81
   TOTAL AREA(ACRES) =      1.56
   LONGEST FLOWPATH FROM NODE    304.00 TO NODE    200.00 =   410.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    200.00 TO NODE    100.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  601.00  DOWNSTREAM ELEVATION(FEET) =  
581.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  8.0
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   STREET HALFWIDTH(FEET) = 60.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  30.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.19
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.33
     HALFSTREET FLOOD WIDTH(FEET) =    8.75
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.43
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.81
   STREET FLOW TRAVEL TIME(MIN.) =   1.01   Tc(MIN.) =   7.82
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.923
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.637
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    2.06
   TOTAL AREA(ACRES) =      1.96        PEAK FLOW RATE(CFS) =       
7.39

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =  10.39
   FLOW VELOCITY(FEET/SEC.) =  5.82   DEPTH*VELOCITY(FT*FT/SEC.) =   
2.13
   LONGEST FLOWPATH FROM NODE    304.00 TO NODE    100.00 =   740.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   7.82
   RAINFALL INTENSITY(INCH/HR) =   5.92
   TOTAL STREAM AREA(ACRES) =     1.96
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.39

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    102.00 IS CODE =  21
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---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4900
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  85
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    604.00
   DOWNSTREAM ELEVATION(FEET) =    594.50
   ELEVATION DIFFERENCE(FEET) =      9.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.185
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.721
   SUBAREA RUNOFF(CFS) =      0.49
   TOTAL AREA(ACRES) =      0.13   TOTAL RUNOFF(CFS) =      0.49

 
*********************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    100.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    594.50  DOWNSTREAM(FEET) =    
581.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   360.00   CHANNEL SLOPE =  
0.0375
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.874
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4900
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  85
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.82
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.19
   AVERAGE FLOW DEPTH(FEET) =   0.24   TRAVEL TIME(MIN.) =   2.74
   Tc(MIN.) =   7.92
   SUBAREA AREA(ACRES) =     0.91       SUBAREA RUNOFF(CFS) =    2.62
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.490
   TOTAL AREA(ACRES) =      1.04         PEAK FLOW RATE(CFS) =       
2.99

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.32   FLOW VELOCITY(FEET/SEC.) =   2.61
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    100.00 =   460.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------

Printed: 1/10/2008 2:16:37 PM PM Modified: 1/12/2006 10:34:49 AM AM Page 8 of 9



X:\proj\146-33\Water Resources\AES\01-11-06\146EX100.OUT

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   7.92
   RAINFALL INTENSITY(INCH/HR) =   5.87
   TOTAL STREAM AREA(ACRES) =     1.04
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.99

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        7.39     7.82        5.923          1.96
       1        5.35    12.92        4.284          1.96
       2        2.99     7.92        5.874          1.04

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       10.35     7.82       5.923
       2       10.33     7.92       5.874
       3        7.53    12.92       4.284

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     10.35   Tc(MIN.) =    7.82
   TOTAL AREA(ACRES) =      3.00
   LONGEST FLOWPATH FROM NODE    304.00 TO NODE    100.00 =   740.00 
FEET.
 
=====================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      3.00  TC(MIN.) =      7.82
   PEAK FLOW RATE(CFS)   =     10.35
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       10.35       7.82
   2       10.33       7.92
   3        7.53      12.92
 
=====================================================================
 
=====================================================================
   END OF RATIONAL METHOD ANALYSIS

 �
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_____________________________________________________________________
 
*********************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2003 Advanced Engineering Software (aes)
              Ver. 1.5A Release Date: 01/01/2003  License ID 1553

                            Analysis prepared by:

                                                                     
        
                                                                     
        
                                                                     
        
                                                                     
        

  ************************** DESCRIPTION OF STUDY 
**************************
 * LAGO DE SAN MARCOS                                                
       *
 * 10-YEAR STORM EVENT - PROPOSED CONDITION                          
       *
 * JN 146-33                                                         
       *
  
*********************************************************************

   FILE NAME: C:\146PR010.DAT                                   
   TIME/DATE OF STUDY: 09:56 07/22/2004
 
---------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 
---------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) =  10.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.000
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 
= 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
         FOR ALL DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 
MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES: 
 MANNING
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      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE 
 FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT) 
   (n)
 ===  =====  =========  =================  ======  ===== ====== 
===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 
0.167 0.0150
   2   40.0     20.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150
   3   60.0     30.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.40 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 
*********************************************************************
   FLOW PROCESS FROM NODE    118.00 TO NODE    117.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =    623.70
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      2.70
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.469
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.32
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.32

 
*********************************************************************
   FLOW PROCESS FROM NODE    117.00 TO NODE    114.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  621.00  DOWNSTREAM ELEVATION(FEET) =  
620.00
   STREET LENGTH(FEET) =    30.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.41
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.96
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79
   STREET FLOW TRAVEL TIME(MIN.) =   0.13   Tc(MIN.) =   2.59
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870
   SUBAREA AREA(ACRES) =    0.04      SUBAREA RUNOFF(CFS) =    0.18
   TOTAL AREA(ACRES) =      0.11        PEAK FLOW RATE(CFS) =       
0.50

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00
   FLOW VELOCITY(FEET/SEC.) =  3.96   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.79
   LONGEST FLOWPATH FROM NODE    118.00 TO NODE    114.00 =   110.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   2.59
   RAINFALL INTENSITY(INCH/HR) =   5.27
   TOTAL STREAM AREA(ACRES) =     0.11
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.50

 
*********************************************************************
   FLOW PROCESS FROM NODE    116.00 TO NODE    115.00 IS CODE =  21
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---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    621.40
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      0.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.881
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    52.86
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.191
   SUBAREA RUNOFF(CFS) =      0.13
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.13

 
*********************************************************************
   FLOW PROCESS FROM NODE    115.00 TO NODE    114.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    621.00  DOWNSTREAM(FEET) =    
620.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  
0.0143
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.901
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.17
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.67
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   1.73
   Tc(MIN.) =  12.61
   SUBAREA AREA(ACRES) =     0.07       SUBAREA RUNOFF(CFS) =    0.08
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.17         PEAK FLOW RATE(CFS) =       
0.20

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   0.71
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.
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*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  12.61
   RAINFALL INTENSITY(INCH/HR) =   2.90
   TOTAL STREAM AREA(ACRES) =     0.17
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.20

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.50     2.59        5.269          0.11
       2        0.20    12.61        2.901          0.17

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        0.55     2.59       5.269
       2        0.48    12.61       2.901

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      0.55   Tc(MIN.) =    2.59
   TOTAL AREA(ACRES) =      0.28
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    106.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  620.00  DOWNSTREAM ELEVATION(FEET) =  
601.00
   STREET LENGTH(FEET) =   260.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020
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   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.19
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.87
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.16
   STREET FLOW TRAVEL TIME(MIN.) =   0.74   Tc(MIN.) =   3.33
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.730
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.28
   TOTAL AREA(ACRES) =      0.56        PEAK FLOW RATE(CFS) =       
2.16

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   4.85
   FLOW VELOCITY(FEET/SEC.) =  5.08   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.30
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    100.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  601.00  DOWNSTREAM ELEVATION(FEET) =  
581.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.00
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.29
     HALFSTREET FLOOD WIDTH(FEET) =    6.54
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.87
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.41
   STREET FLOW TRAVEL TIME(MIN.) =   1.13   Tc(MIN.) =   4.46
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.786
   SUBAREA AREA(ACRES) =    0.37      SUBAREA RUNOFF(CFS) =    1.70
   TOTAL AREA(ACRES) =      0.93        PEAK FLOW RATE(CFS) =       
3.85

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   7.52
   FLOW VELOCITY(FEET/SEC.) =  5.10   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.57
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  10
 
---------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 
=====================================================================

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  13
 
---------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 
=====================================================================

 
*********************************************************************
   FLOW PROCESS FROM NODE    113.00 TO NODE    112.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    608.50
   DOWNSTREAM ELEVATION(FEET) =    607.50
   ELEVATION DIFFERENCE(FEET) =      1.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.188
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    69.29
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.145
   SUBAREA RUNOFF(CFS) =      0.37
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37

 
*********************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    111.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  607.50  DOWNSTREAM ELEVATION(FEET) =  
606.00
   STREET LENGTH(FEET) =   120.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.34
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    3.91
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.04
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.47
   STREET FLOW TRAVEL TIME(MIN.) =   0.98   Tc(MIN.) =   6.17
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.601
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    1.96
   TOTAL AREA(ACRES) =      0.70        PEAK FLOW RATE(CFS) =       
2.29
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   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   6.28
   FLOW VELOCITY(FEET/SEC.) =  2.09   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.58
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    111.00 =   190.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    111.00 TO NODE    109.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   602.50  DOWNSTREAM(FEET) =   
597.50
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.28
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      2.29
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   6.36
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    109.00 =   285.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.36
   RAINFALL INTENSITY(INCH/HR) =   4.51
   TOTAL STREAM AREA(ACRES) =     0.70
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.29

 
*********************************************************************
   FLOW PROCESS FROM NODE    110.00 TO NODE    109.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    95.00
   UPSTREAM ELEVATION(FEET) =    610.00
   DOWNSTREAM ELEVATION(FEET) =    602.00
   ELEVATION DIFFERENCE(FEET) =      8.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.951
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.710
   SUBAREA RUNOFF(CFS) =      0.15
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.15

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.50 TO NODE    109.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    602.00  DOWNSTREAM(FEET) =    
601.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    90.00   CHANNEL SLOPE =  
0.0111
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.013   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.365
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.46
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.01
   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =   0.75
   Tc(MIN.) =   6.70
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.62
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.624
   TOTAL AREA(ACRES) =      0.28         PEAK FLOW RATE(CFS) =       
0.76

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   2.41
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    109.00 =   185.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.70
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   RAINFALL INTENSITY(INCH/HR) =   4.36
   TOTAL STREAM AREA(ACRES) =     0.28
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.76

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        2.29     6.36        4.511          0.70
       2        0.76     6.70        4.365          0.28

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        3.01     6.36       4.511
       2        2.98     6.70       4.365

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      3.01   Tc(MIN.) =    6.36
   TOTAL AREA(ACRES) =      0.98
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    109.00 =   285.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    107.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   597.50  DOWNSTREAM(FEET) =   
592.50
   FLOW LENGTH(FEET) =   180.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.14
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      3.01
   PIPE TRAVEL TIME(MIN.) =   0.42    Tc(MIN.) =   6.78
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    107.00 =   465.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
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   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.78
   RAINFALL INTENSITY(INCH/HR) =   4.33
   TOTAL STREAM AREA(ACRES) =     0.98
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.01

 
*********************************************************************
   FLOW PROCESS FROM NODE    108.00 TO NODE    107.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
   UPSTREAM ELEVATION(FEET) =    598.00
   DOWNSTREAM ELEVATION(FEET) =    597.50
   ELEVATION DIFFERENCE(FEET) =      0.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.964
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.37
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.50 TO NODE    107.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  597.50  DOWNSTREAM ELEVATION(FEET) =  
596.00
   STREET LENGTH(FEET) =   110.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.06
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
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     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.54
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.50
   STREET FLOW TRAVEL TIME(MIN.) =   0.72   Tc(MIN.) =   5.69
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.850
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    1.38
   TOTAL AREA(ACRES) =      0.50        PEAK FLOW RATE(CFS) =       
1.72

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.25   HALFSTREET FLOOD WIDTH(FEET) =   4.84
   FLOW VELOCITY(FEET/SEC.) =  2.13   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.53
   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    107.00 =   160.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   5.69
   RAINFALL INTENSITY(INCH/HR) =   4.85
   TOTAL STREAM AREA(ACRES) =     0.50
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.72

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        3.01     6.78        4.329          0.98
       1        2.98     7.12        4.196          0.98
       2        1.72     5.69        4.850          0.50

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        4.41     5.69       4.850
       2        4.55     6.78       4.329
       3        4.47     7.12       4.196
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      4.55   Tc(MIN.) =    6.78
   TOTAL AREA(ACRES) =      1.48
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    107.00 =   465.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    104.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   592.50  DOWNSTREAM(FEET) =   
585.50
   FLOW LENGTH(FEET) =   130.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.17
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      4.55
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =   6.99
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    104.00 =   595.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.99
   RAINFALL INTENSITY(INCH/HR) =   4.24
   TOTAL STREAM AREA(ACRES) =     1.48
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.55

 
*********************************************************************
   FLOW PROCESS FROM NODE    105.00 TO NODE    104.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
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   UPSTREAM ELEVATION(FEET) =    591.00
   DOWNSTREAM ELEVATION(FEET) =    589.50
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.442
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.37
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.37

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.50 TO NODE    104.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  589.50  DOWNSTREAM ELEVATION(FEET) =  
589.00
   STREET LENGTH(FEET) =    70.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.94
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.22
     HALFSTREET FLOOD WIDTH(FEET) =    3.41
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.57
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.35
   STREET FLOW TRAVEL TIME(MIN.) =   0.74   Tc(MIN.) =   4.18
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.269
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    1.12
   TOTAL AREA(ACRES) =      0.40        PEAK FLOW RATE(CFS) =       
1.50

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   5.66
   FLOW VELOCITY(FEET/SEC.) =  1.56   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.41
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   LONGEST FLOWPATH FROM NODE    105.00 TO NODE    104.00 =   120.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   4.18
   RAINFALL INTENSITY(INCH/HR) =   5.27
   TOTAL STREAM AREA(ACRES) =     0.40
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.50

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        4.41     5.90        4.735          1.48
       1        4.55     6.99        4.243          1.48
       1        4.47     7.33        4.117          1.48
       2        1.50     4.18        5.269          0.40

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        5.46     4.18       5.269
       2        5.75     5.90       4.735
       3        5.75     6.99       4.243
       4        5.63     7.33       4.117

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      5.75   Tc(MIN.) =    5.90
   TOTAL AREA(ACRES) =      1.88
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    104.00 =   595.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    103.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   585.50  DOWNSTREAM(FEET) =   
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585.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.57
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      5.75
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   5.96
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    103.00 =   620.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    103.00 TO NODE    100.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   585.00  DOWNSTREAM(FEET) =   
577.00
   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.24
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      5.75
   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =   6.16
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.16
   RAINFALL INTENSITY(INCH/HR) =   4.61
   TOTAL STREAM AREA(ACRES) =     1.88
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.75

 
*********************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    101.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   180.00
   UPSTREAM ELEVATION(FEET) =    604.00
   DOWNSTREAM ELEVATION(FEET) =    594.00
   ELEVATION DIFFERENCE(FEET) =     10.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.013
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =   100.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.236
   SUBAREA RUNOFF(CFS) =      0.14
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.14

 
*********************************************************************
   FLOW PROCESS FROM NODE    101.00 TO NODE    100.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    594.00  DOWNSTREAM(FEET) =    
581.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   340.00   CHANNEL SLOPE =  
0.0382
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.979
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.26
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.11
   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =   5.09
   Tc(MIN.) =  12.10
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.24
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.28         PEAK FLOW RATE(CFS) =       
0.34

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   1.21
   LONGEST FLOWPATH FROM NODE    102.00 TO NODE    100.00 =   520.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
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---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  12.10
   RAINFALL INTENSITY(INCH/HR) =   2.98
   TOTAL STREAM AREA(ACRES) =     0.28
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.34

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        5.46     4.44        5.269          1.88
       1        5.75     6.16        4.607          1.88
       1        5.75     7.25        4.146          1.88
       1        5.63     7.59        4.026          1.88
       2        0.34    12.10        2.979          0.28

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        5.58     4.44       5.269
       2        5.93     6.16       4.607
       3        5.96     7.25       4.146
       4        5.85     7.59       4.026
       5        4.51    12.10       2.979

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      5.96   Tc(MIN.) =    7.25
   TOTAL AREA(ACRES) =      2.16
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  11
 
---------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 
=====================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF     Tc      INTENSITY     AREA
   NUMBER      (CFS)   (MIN.)   (INCH/HOUR)   (ACRE)
       1        5.58     4.44       5.269        2.16
       2        5.93     6.16       4.607        2.16
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       3        5.96     7.25       4.146        2.16
       4        5.85     7.59       4.026        2.16
       5        4.51    12.10       2.979        2.16
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF     Tc      INTENSITY     AREA
   NUMBER      (CFS)   (MIN.)   (INCH/HOUR)   (ACRE)
       1        3.85     4.46       5.269        0.93
       2        1.93    14.56       2.645        0.93
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1       9.42       4.44        5.269
       2       9.44       4.46        5.269
       3       9.30       6.16        4.607
       4       8.99       7.25        4.146
       5       8.79       7.59        4.026
       6       6.69      12.10        2.979
       7       5.94      14.56        2.645

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      9.44   Tc(MIN.) =    4.46
   TOTAL AREA(ACRES) =      3.09

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  12
 
---------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 1 <<<<<
 
=====================================================================
 
=====================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      3.09  TC(MIN.) =      4.46
   PEAK FLOW RATE(CFS)   =      9.44
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1        9.42       4.44
   2        9.44       4.46
   3        9.30       6.16
   4        8.99       7.25
   5        8.79       7.59
   6        6.69      12.10
   7        5.94      14.56
 
=====================================================================
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=====================================================================
   END OF RATIONAL METHOD ANALYSIS

 �
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_____________________________________________________________________
 
*********************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2003 Advanced Engineering Software (aes)
              Ver. 1.5A Release Date: 01/01/2003  License ID 1553

                            Analysis prepared by:

                                                                     
        
                                                                     
        
                                                                     
        
                                                                     
        

  ************************** DESCRIPTION OF STUDY 
**************************
 * LAGO DE SAN MARCOS                                                
       *
 * 50-YEAR STORM EVENT - PROPOSED CONDITION                          
       *
 * JN 146-33                                                         
       *
  
*********************************************************************

   FILE NAME: C:\146PR050.DAT                                   
   TIME/DATE OF STUDY: 09:59 07/22/2004
 
---------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 
---------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) =  50.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.800
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 
= 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
         FOR ALL DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 
MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES: 
 MANNING
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      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE 
 FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT) 
   (n)
 ===  =====  =========  =================  ======  ===== ====== 
===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 
0.167 0.0150
   2   40.0     20.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150
   3   60.0     30.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.40 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 
*********************************************************************
   FLOW PROCESS FROM NODE    118.00 TO NODE    117.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =    623.70
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      2.70
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.469
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.45
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.45

 
*********************************************************************
   FLOW PROCESS FROM NODE    117.00 TO NODE    114.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  621.00  DOWNSTREAM ELEVATION(FEET) =  
620.00
   STREET LENGTH(FEET) =    30.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.58
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.96
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79
   STREET FLOW TRAVEL TIME(MIN.) =   0.13   Tc(MIN.) =   2.59
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870
   SUBAREA AREA(ACRES) =    0.04      SUBAREA RUNOFF(CFS) =    0.26
   TOTAL AREA(ACRES) =      0.11        PEAK FLOW RATE(CFS) =       
0.71

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00
   FLOW VELOCITY(FEET/SEC.) =  3.96   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.79
   LONGEST FLOWPATH FROM NODE    118.00 TO NODE    114.00 =   110.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   2.59
   RAINFALL INTENSITY(INCH/HR) =   7.38
   TOTAL STREAM AREA(ACRES) =     0.11
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.71

 
*********************************************************************
   FLOW PROCESS FROM NODE    116.00 TO NODE    115.00 IS CODE =  21
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---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    621.40
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      0.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.881
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    52.86
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.468
   SUBAREA RUNOFF(CFS) =      0.13
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.13

 
*********************************************************************
   FLOW PROCESS FROM NODE    115.00 TO NODE    114.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    621.00  DOWNSTREAM(FEET) =    
620.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  
0.0143
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.081
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.19
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.71
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   1.64
   Tc(MIN.) =  12.52
   SUBAREA AREA(ACRES) =     0.07       SUBAREA RUNOFF(CFS) =    0.12
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.14         PEAK FLOW RATE(CFS) =       
0.23

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   0.76
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 8:59:33 AM AM Page 4 of 21



X:\proj\146-33\Water Resources\AES\146PR050.OUT

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  12.52
   RAINFALL INTENSITY(INCH/HR) =   4.08
   TOTAL STREAM AREA(ACRES) =     0.14
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.23

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.71     2.59        7.377          0.11
       2        0.23    12.52        4.081          0.14

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        0.75     2.59       7.377
       2        0.62    12.52       4.081

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      0.75   Tc(MIN.) =    2.59
   TOTAL AREA(ACRES) =      0.25
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    106.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  620.00  DOWNSTREAM ELEVATION(FEET) =  
601.00
   STREET LENGTH(FEET) =   260.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 8:59:33 AM AM Page 5 of 21

X:\proj\146-33\Water Resources\AES\146PR050.OUT

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.65
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    3.72
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.04
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.17
   STREET FLOW TRAVEL TIME(MIN.) =   0.86   Tc(MIN.) =   3.45
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.748
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.80
   TOTAL AREA(ACRES) =      0.53        PEAK FLOW RATE(CFS) =       
2.93

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   6.04
   FLOW VELOCITY(FEET/SEC.) =  5.28   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.47
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    100.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  601.00  DOWNSTREAM ELEVATION(FEET) =  
581.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.11
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.31
     HALFSTREET FLOOD WIDTH(FEET) =    7.80
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.16
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.62
   STREET FLOW TRAVEL TIME(MIN.) =   1.07   Tc(MIN.) =   4.52
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.798
   SUBAREA AREA(ACRES) =    0.37      SUBAREA RUNOFF(CFS) =    2.37
   TOTAL AREA(ACRES) =      0.90        PEAK FLOW RATE(CFS) =       
5.30

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   8.86
   FLOW VELOCITY(FEET/SEC.) =  5.44   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.83
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  10
 
---------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 
=====================================================================

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  13
 
---------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 
=====================================================================

 
*********************************************************************
   FLOW PROCESS FROM NODE    113.00 TO NODE    112.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    608.50
   DOWNSTREAM ELEVATION(FEET) =    607.50
   ELEVATION DIFFERENCE(FEET) =      1.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.188
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    69.29
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.203
   SUBAREA RUNOFF(CFS) =      0.51
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.51

 
*********************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    111.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  607.50  DOWNSTREAM ELEVATION(FEET) =  
606.00
   STREET LENGTH(FEET) =   120.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.89
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    5.47
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.05
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.53
   STREET FLOW TRAVEL TIME(MIN.) =   0.98   Tc(MIN.) =   6.17
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.445
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    2.75
   TOTAL AREA(ACRES) =      0.70        PEAK FLOW RATE(CFS) =       
3.20
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   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   7.66
   FLOW VELOCITY(FEET/SEC.) =  2.23   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.67
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    111.00 =   190.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    111.00 TO NODE    109.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   602.50  DOWNSTREAM(FEET) =   
597.50
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.13
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      3.20
   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =   6.34
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    109.00 =   285.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.34
   RAINFALL INTENSITY(INCH/HR) =   6.33
   TOTAL STREAM AREA(ACRES) =     0.70
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.20

 
*********************************************************************
   FLOW PROCESS FROM NODE    110.00 TO NODE    109.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    95.00
   UPSTREAM ELEVATION(FEET) =    610.00
   DOWNSTREAM ELEVATION(FEET) =    602.00
   ELEVATION DIFFERENCE(FEET) =      8.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.951
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.594
   SUBAREA RUNOFF(CFS) =      0.11
   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.11

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.50 TO NODE    109.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    602.00  DOWNSTREAM(FEET) =    
601.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    90.00   CHANNEL SLOPE =  
0.0111
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.013   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.130
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.54
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.10
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   0.71
   Tc(MIN.) =   6.66
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.87
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.660
   TOTAL AREA(ACRES) =      0.24         PEAK FLOW RATE(CFS) =       
0.97

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.11   FLOW VELOCITY(FEET/SEC.) =   2.61
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    109.00 =   185.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.66

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 8:59:33 AM AM Page 10 of 21



X:\proj\146-33\Water Resources\AES\146PR050.OUT

   RAINFALL INTENSITY(INCH/HR) =   6.13
   TOTAL STREAM AREA(ACRES) =     0.24
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.97

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        3.20     6.34        6.330          0.70
       2        0.97     6.66        6.130          0.24

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        4.13     6.34       6.330
       2        4.07     6.66       6.130

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      4.13   Tc(MIN.) =    6.34
   TOTAL AREA(ACRES) =      0.94
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    109.00 =   285.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    107.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   597.50  DOWNSTREAM(FEET) =   
592.50
   FLOW LENGTH(FEET) =   180.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.80
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      4.13
   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =   6.72
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    107.00 =   465.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
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   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.72
   RAINFALL INTENSITY(INCH/HR) =   6.09
   TOTAL STREAM AREA(ACRES) =     0.94
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.13

 
*********************************************************************
   FLOW PROCESS FROM NODE    108.00 TO NODE    107.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
   UPSTREAM ELEVATION(FEET) =    598.00
   DOWNSTREAM ELEVATION(FEET) =    597.50
   ELEVATION DIFFERENCE(FEET) =      0.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.964
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.52
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.52

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.50 TO NODE    107.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  597.50  DOWNSTREAM ELEVATION(FEET) =  
596.00
   STREET LENGTH(FEET) =   110.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.47
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
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     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    4.16
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.12
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.50
   STREET FLOW TRAVEL TIME(MIN.) =   0.87   Tc(MIN.) =   5.83
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.681
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    1.90
   TOTAL AREA(ACRES) =      0.50        PEAK FLOW RATE(CFS) =       
2.37

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   6.22
   FLOW VELOCITY(FEET/SEC.) =  2.20   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.60
   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    107.00 =   160.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   5.83
   RAINFALL INTENSITY(INCH/HR) =   6.68
   TOTAL STREAM AREA(ACRES) =     0.50
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.37

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        4.13     6.72        6.094          0.94
       1        4.07     7.05        5.911          0.94
       2        2.37     5.83        6.681          0.50

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        6.14     5.83       6.681
       2        6.29     6.72       6.094
       3        6.17     7.05       5.911
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      6.29   Tc(MIN.) =    6.72
   TOTAL AREA(ACRES) =      1.44
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    107.00 =   465.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    104.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   592.50  DOWNSTREAM(FEET) =   
585.50
   FLOW LENGTH(FEET) =   130.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.14
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      6.29
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   6.92
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    104.00 =   595.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.92
   RAINFALL INTENSITY(INCH/HR) =   5.98
   TOTAL STREAM AREA(ACRES) =     1.44
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.29

 
*********************************************************************
   FLOW PROCESS FROM NODE    105.00 TO NODE    104.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
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   UPSTREAM ELEVATION(FEET) =    591.00
   DOWNSTREAM ELEVATION(FEET) =    589.50
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.442
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.52
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.52

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.50 TO NODE    104.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  589.50  DOWNSTREAM ELEVATION(FEET) =  
589.00
   STREET LENGTH(FEET) =    70.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.31
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.25
     HALFSTREET FLOOD WIDTH(FEET) =    5.09
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.54
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.39
   STREET FLOW TRAVEL TIME(MIN.) =   0.76   Tc(MIN.) =   4.20
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    1.57
   TOTAL AREA(ACRES) =      0.40        PEAK FLOW RATE(CFS) =       
2.10

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   7.09
   FLOW VELOCITY(FEET/SEC.) =  1.63   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.47
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   LONGEST FLOWPATH FROM NODE    105.00 TO NODE    104.00 =   120.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   4.20
   RAINFALL INTENSITY(INCH/HR) =   7.38
   TOTAL STREAM AREA(ACRES) =     0.40
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.10

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        6.14     6.03        6.540          1.44
       1        6.29     6.92        5.983          1.44
       1        6.17     7.24        5.808          1.44
       2        2.10     4.20        7.377          0.40

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        7.53     4.20       7.377
       2        7.99     6.03       6.540
       3        7.99     6.92       5.983
       4        7.82     7.24       5.808

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      7.99   Tc(MIN.) =    6.03
   TOTAL AREA(ACRES) =      1.84
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    104.00 =   595.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    103.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   585.50  DOWNSTREAM(FEET) =   
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585.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   9.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.22
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      7.99
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   6.08
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    103.00 =   620.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    103.00 TO NODE    100.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   585.00  DOWNSTREAM(FEET) =   
577.00
   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.31
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      7.99
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   6.26
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.26
   RAINFALL INTENSITY(INCH/HR) =   6.38
   TOTAL STREAM AREA(ACRES) =     1.84
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.99

 
*********************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    101.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 8:59:33 AM AM Page 17 of 21

X:\proj\146-33\Water Resources\AES\146PR050.OUT

=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   180.00
   UPSTREAM ELEVATION(FEET) =    604.00
   DOWNSTREAM ELEVATION(FEET) =    594.00
   ELEVATION DIFFERENCE(FEET) =     10.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.013
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =   100.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.931
   SUBAREA RUNOFF(CFS) =      0.19
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.19

 
*********************************************************************
   FLOW PROCESS FROM NODE    101.00 TO NODE    100.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    594.00  DOWNSTREAM(FEET) =    
581.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   340.00   CHANNEL SLOPE =  
0.0382
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
     50 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.257
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.37
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.20
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   4.72
   Tc(MIN.) =  11.73
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.35
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.28         PEAK FLOW RATE(CFS) =       
0.49

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.11   FLOW VELOCITY(FEET/SEC.) =   1.34
   LONGEST FLOWPATH FROM NODE    102.00 TO NODE    100.00 =   520.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
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---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  11.73
   RAINFALL INTENSITY(INCH/HR) =   4.26
   TOTAL STREAM AREA(ACRES) =     0.28
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.49

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        7.53     4.44        7.377          1.84
       1        7.99     6.26        6.382          1.84
       1        7.99     7.15        5.856          1.84
       1        7.82     7.48        5.689          1.84
       2        0.49    11.73        4.257          0.28

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        7.72     4.44       7.377
       2        8.25     6.26       6.382
       3        8.29     7.15       5.856
       4        8.13     7.48       5.689
       5        6.34    11.73       4.257

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      8.29   Tc(MIN.) =    7.15
   TOTAL AREA(ACRES) =      2.12
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  11
 
---------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 
=====================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF     Tc      INTENSITY     AREA
   NUMBER      (CFS)   (MIN.)   (INCH/HOUR)   (ACRE)
       1        7.72     4.44       7.377        2.12
       2        8.25     6.26       6.382        2.12
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       3        8.29     7.15       5.856        2.12
       4        8.13     7.48       5.689        2.12
       5        6.34    11.73       4.257        2.12
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF     Tc      INTENSITY     AREA
   NUMBER      (CFS)   (MIN.)   (INCH/HOUR)   (ACRE)
       1        5.30     4.52       7.377        0.90
       2        2.68    14.43       3.724        0.90
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      12.92       4.44        7.377
       2      13.02       4.52        7.377
       3      12.84       6.26        6.382
       4      12.50       7.15        5.856
       5      12.22       7.48        5.689
       6       9.40      11.73        4.257
       7       8.22      14.43        3.724

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     13.02   Tc(MIN.) =    4.52
   TOTAL AREA(ACRES) =      3.02

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  12
 
---------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 1 <<<<<
 
=====================================================================
 
=====================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      3.02  TC(MIN.) =      4.52
   PEAK FLOW RATE(CFS)   =     13.02
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       12.92       4.44
   2       13.02       4.52
   3       12.84       6.26
   4       12.50       7.15
   5       12.22       7.48
   6        9.40      11.73
   7        8.22      14.43
 
=====================================================================
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=====================================================================
   END OF RATIONAL METHOD ANALYSIS

 �
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_____________________________________________________________________
 
*********************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2003 Advanced Engineering Software (aes)
              Ver. 1.5A Release Date: 01/01/2003  License ID 1553

                            Analysis prepared by:

                                                                     
        
                                                                     
        
                                                                     
        
                                                                     
        

  ************************** DESCRIPTION OF STUDY 
**************************
 * LAGO DE SAN MARCOS                                                
       *
 * 100-YEAR STORM EVENT - PROPOSED CONDITION                         
       *
 * JN 146-33                                                         
       *
  
*********************************************************************

   FILE NAME: C:\146PR100.DAT                                   
   TIME/DATE OF STUDY: 08:28 07/22/2004
 
---------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 
---------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 
= 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
         FOR ALL DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 
MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES: 
 MANNING
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      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE 
 FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT) 
   (n)
 ===  =====  =========  =================  ======  ===== ====== 
===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 
0.167 0.0150
   2   40.0     20.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150
   3   60.0     30.0    0.020/0.020/0.020   0.67    2.00 0.0313 
0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.40 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  4.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 
*********************************************************************
   FLOW PROCESS FROM NODE    118.00 TO NODE    117.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =    623.70
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      2.70
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.469
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.48
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.48

 
*********************************************************************
   FLOW PROCESS FROM NODE    117.00 TO NODE    114.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  621.00  DOWNSTREAM ELEVATION(FEET) =  
620.00
   STREET LENGTH(FEET) =    30.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.62
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.96
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79
   STREET FLOW TRAVEL TIME(MIN.) =   0.13   Tc(MIN.) =   2.59
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870
   SUBAREA AREA(ACRES) =    0.04      SUBAREA RUNOFF(CFS) =    0.28
   TOTAL AREA(ACRES) =      0.11        PEAK FLOW RATE(CFS) =       
0.76

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00
   FLOW VELOCITY(FEET/SEC.) =  3.96   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.79
   LONGEST FLOWPATH FROM NODE    118.00 TO NODE    114.00 =   110.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   2.59
   RAINFALL INTENSITY(INCH/HR) =   7.90
   TOTAL STREAM AREA(ACRES) =     0.11
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.76

 
*********************************************************************
   FLOW PROCESS FROM NODE    116.00 TO NODE    115.00 IS CODE =  21
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---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    621.40
   DOWNSTREAM ELEVATION(FEET) =    621.00
   ELEVATION DIFFERENCE(FEET) =      0.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.881
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    52.86
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.787
   SUBAREA RUNOFF(CFS) =      0.14
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.14

 
*********************************************************************
   FLOW PROCESS FROM NODE    115.00 TO NODE    114.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    621.00  DOWNSTREAM(FEET) =    
620.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  
0.0143
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.370
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.20
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.71
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   1.65
   Tc(MIN.) =  12.53
   SUBAREA AREA(ACRES) =     0.07       SUBAREA RUNOFF(CFS) =    0.13
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.14         PEAK FLOW RATE(CFS) =       
0.25

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   0.79
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 7:28:39 AM AM Page 4 of 21



X:\proj\146-33\Water Resources\AES\146PR100.OUT

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  12.53
   RAINFALL INTENSITY(INCH/HR) =   4.37
   TOTAL STREAM AREA(ACRES) =     0.14
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.25

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.76     2.59        7.904          0.11
       2        0.25    12.53        4.370          0.14

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        0.81     2.59       7.904
       2        0.67    12.53       4.370

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      0.81   Tc(MIN.) =    2.59
   TOTAL AREA(ACRES) =      0.25
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    114.00 =   140.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    106.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  620.00  DOWNSTREAM ELEVATION(FEET) =  
601.00
   STREET LENGTH(FEET) =   260.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020
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   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.77
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    4.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.06
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21
   STREET FLOW TRAVEL TIME(MIN.) =   0.86   Tc(MIN.) =   3.45
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.748
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.93
   TOTAL AREA(ACRES) =      0.53        PEAK FLOW RATE(CFS) =       
3.14

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   6.32
   FLOW VELOCITY(FEET/SEC.) =  5.32   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.51
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    106.00 =   400.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    106.00 TO NODE    100.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  601.00  DOWNSTREAM ELEVATION(FEET) =  
581.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 40.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.41
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.32
     HALFSTREET FLOOD WIDTH(FEET) =    8.08
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.23
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.67
   STREET FLOW TRAVEL TIME(MIN.) =   1.05   Tc(MIN.) =   4.50
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8700
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.798
   SUBAREA AREA(ACRES) =    0.37      SUBAREA RUNOFF(CFS) =    2.54
   TOTAL AREA(ACRES) =      0.90        PEAK FLOW RATE(CFS) =       
5.68

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   9.14
   FLOW VELOCITY(FEET/SEC.) =  5.55   DEPTH*VELOCITY(FT*FT/SEC.) =   
1.89
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  10
 
---------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 
=====================================================================

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  13
 
---------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 
=====================================================================

 
*********************************************************************
   FLOW PROCESS FROM NODE    113.00 TO NODE    112.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    608.50
   DOWNSTREAM ELEVATION(FEET) =    607.50
   ELEVATION DIFFERENCE(FEET) =      1.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.188
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    69.29
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.718
   SUBAREA RUNOFF(CFS) =      0.55
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.55

 
*********************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    111.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  607.50  DOWNSTREAM ELEVATION(FEET) =  
606.00
   STREET LENGTH(FEET) =   120.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.02
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    5.72
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.08
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.55
   STREET FLOW TRAVEL TIME(MIN.) =   0.96   Tc(MIN.) =   6.15
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.916
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    2.95
   TOTAL AREA(ACRES) =      0.70        PEAK FLOW RATE(CFS) =       
3.44
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   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   7.97
   FLOW VELOCITY(FEET/SEC.) =  2.26   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.69
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    111.00 =   190.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    111.00 TO NODE    109.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   602.50  DOWNSTREAM(FEET) =   
597.50
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.31
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      3.44
   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =   6.32
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    109.00 =   285.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.32
   RAINFALL INTENSITY(INCH/HR) =   6.80
   TOTAL STREAM AREA(ACRES) =     0.70
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.44

 
*********************************************************************
   FLOW PROCESS FROM NODE    110.00 TO NODE    109.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    95.00
   UPSTREAM ELEVATION(FEET) =    610.00
   DOWNSTREAM ELEVATION(FEET) =    602.00
   ELEVATION DIFFERENCE(FEET) =      8.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.951
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.065
   SUBAREA RUNOFF(CFS) =      0.12
   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.12

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.50 TO NODE    109.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    602.00  DOWNSTREAM(FEET) =    
601.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    90.00   CHANNEL SLOPE =  
0.0111
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.013   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.588
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.58
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.20
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   0.68
   Tc(MIN.) =   6.63
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.94
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.660
   TOTAL AREA(ACRES) =      0.24         PEAK FLOW RATE(CFS) =       
1.04

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   2.65
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    109.00 =   185.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.63
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   RAINFALL INTENSITY(INCH/HR) =   6.59
   TOTAL STREAM AREA(ACRES) =     0.24
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.04

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        3.44     6.32        6.796          0.70
       2        1.04     6.63        6.588          0.24

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        4.43     6.32       6.796
       2        4.38     6.63       6.588

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      4.43   Tc(MIN.) =    6.32
   TOTAL AREA(ACRES) =      0.94
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    109.00 =   285.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    109.00 TO NODE    107.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   597.50  DOWNSTREAM(FEET) =   
592.50
   FLOW LENGTH(FEET) =   180.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.96
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      4.43
   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =   6.70
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    107.00 =   465.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
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   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.70
   RAINFALL INTENSITY(INCH/HR) =   6.55
   TOTAL STREAM AREA(ACRES) =     0.94
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.43

 
*********************************************************************
   FLOW PROCESS FROM NODE    108.00 TO NODE    107.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
   UPSTREAM ELEVATION(FEET) =    598.00
   DOWNSTREAM ELEVATION(FEET) =    597.50
   ELEVATION DIFFERENCE(FEET) =      0.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.964
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.56
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.56

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.50 TO NODE    107.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  597.50  DOWNSTREAM ELEVATION(FEET) =  
596.00
   STREET LENGTH(FEET) =   110.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.58
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
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     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    4.47
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.12
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.51
   STREET FLOW TRAVEL TIME(MIN.) =   0.86   Tc(MIN.) =   5.83
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.160
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    2.03
   TOTAL AREA(ACRES) =      0.50        PEAK FLOW RATE(CFS) =       
2.54

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   6.53
   FLOW VELOCITY(FEET/SEC.) =  2.21   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.62
   LONGEST FLOWPATH FROM NODE    108.00 TO NODE    107.00 =   160.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   5.83
   RAINFALL INTENSITY(INCH/HR) =   7.16
   TOTAL STREAM AREA(ACRES) =     0.50
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.54

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        4.43     6.70        6.547          0.94
       1        4.38     7.01        6.356          0.94
       2        2.54     5.83        7.160          0.50

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        6.59     5.83       7.160
       2        6.76     6.70       6.547
       3        6.63     7.01       6.356
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      6.76   Tc(MIN.) =    6.70
   TOTAL AREA(ACRES) =      1.44
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    107.00 =   465.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    107.00 TO NODE    104.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   592.50  DOWNSTREAM(FEET) =   
585.50
   FLOW LENGTH(FEET) =   130.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.35
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      6.76
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   6.89
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    104.00 =   595.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.89
   RAINFALL INTENSITY(INCH/HR) =   6.43
   TOTAL STREAM AREA(ACRES) =     1.44
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.76

 
*********************************************************************
   FLOW PROCESS FROM NODE    105.00 TO NODE    104.50 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 
=====================================================================
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
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   UPSTREAM ELEVATION(FEET) =    591.00
   DOWNSTREAM ELEVATION(FEET) =    589.50
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.442
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.56
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.56

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.50 TO NODE    104.00 IS CODE =  62
 
---------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 
=====================================================================
   UPSTREAM ELEVATION(FEET) =  589.50  DOWNSTREAM ELEVATION(FEET) =  
589.00
   STREET LENGTH(FEET) =    70.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =  
 0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.40
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    5.41
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.54
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.40
   STREET FLOW TRAVEL TIME(MIN.) =   0.76   Tc(MIN.) =   4.20
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   RESIDENTAIL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  92
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    1.68
   TOTAL AREA(ACRES) =      0.40        PEAK FLOW RATE(CFS) =       
2.24

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   7.34
   FLOW VELOCITY(FEET/SEC.) =  1.66   DEPTH*VELOCITY(FT*FT/SEC.) =   
0.49
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   LONGEST FLOWPATH FROM NODE    105.00 TO NODE    104.00 =   120.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   4.20
   RAINFALL INTENSITY(INCH/HR) =   7.90
   TOTAL STREAM AREA(ACRES) =     0.40
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.24

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        6.59     6.02        7.012          1.44
       1        6.76     6.89        6.429          1.44
       1        6.63     7.20        6.247          1.44
       2        2.24     4.20        7.904          0.40

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        8.09     4.20       7.904
       2        8.59     6.02       7.012
       3        8.58     6.89       6.429
       4        8.41     7.20       6.247

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      8.59   Tc(MIN.) =    6.02
   TOTAL AREA(ACRES) =      1.84
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    104.00 =   595.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    103.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   585.50  DOWNSTREAM(FEET) =   
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585.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.37
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      8.59
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   6.07
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    103.00 =   620.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    103.00 TO NODE    100.00 IS CODE =  31
 
---------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   585.00  DOWNSTREAM(FEET) =   
577.00
   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.55
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      8.59
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   6.25
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
 
---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   6.25
   RAINFALL INTENSITY(INCH/HR) =   6.84
   TOTAL STREAM AREA(ACRES) =     1.84
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      8.59

 
*********************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    101.00 IS CODE =  21
 
---------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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=====================================================================
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   180.00
   UPSTREAM ELEVATION(FEET) =    604.00
   DOWNSTREAM ELEVATION(FEET) =    594.00
   ELEVATION DIFFERENCE(FEET) =     10.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.013
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =   100.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc 
CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.355
   SUBAREA RUNOFF(CFS) =      0.10
   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.10

 
*********************************************************************
   FLOW PROCESS FROM NODE    101.00 TO NODE    100.00 IS CODE =  51
 
---------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 
=====================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    594.00  DOWNSTREAM(FEET) =    
581.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   340.00   CHANNEL SLOPE =  
0.0382
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.045   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.503
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4100
   SOIL CLASSIFICATION IS "D"
   S.C.S. CURVE NUMBER (AMC II) =  82
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      0.29
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.15
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   4.95
   Tc(MIN.) =  11.96
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.37
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410
   TOTAL AREA(ACRES) =      0.24         PEAK FLOW RATE(CFS) =       
0.44

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   1.31
   LONGEST FLOWPATH FROM NODE    102.00 TO NODE    100.00 =   520.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1
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---------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 
=====================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =  11.96
   RAINFALL INTENSITY(INCH/HR) =   4.50
   TOTAL STREAM AREA(ACRES) =     0.24
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.44

   ** CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY      AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)    (ACRE)
       1        8.09     4.43        7.904          1.84
       1        8.59     6.25        6.845          1.84
       1        8.58     7.12        6.295          1.84
       1        8.41     7.43        6.121          1.84
       2        0.44    11.96        4.503          0.24

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        8.26     4.43       7.904
       2        8.82     6.25       6.845
       3        8.85     7.12       6.295
       4        8.68     7.43       6.121
       5        6.63    11.96       4.503

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      8.85   Tc(MIN.) =    7.12
   TOTAL AREA(ACRES) =      2.08
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  11
 
---------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 
=====================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF     Tc      INTENSITY     AREA
   NUMBER      (CFS)   (MIN.)   (INCH/HOUR)   (ACRE)
       1        8.26     4.43       7.904        2.08
       2        8.82     6.25       6.845        2.08
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       3        8.85     7.12       6.295        2.08
       4        8.68     7.43       6.121        2.08
       5        6.63    11.96       4.503        2.08
   LONGEST FLOWPATH FROM NODE    113.00 TO NODE    100.00 =   755.00 
FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF     Tc      INTENSITY     AREA
   NUMBER      (CFS)   (MIN.)   (INCH/HOUR)   (ACRE)
       1        5.68     4.50       7.904        0.90
       2        2.87    14.43       3.990        0.90
   LONGEST FLOWPATH FROM NODE    116.00 TO NODE    100.00 =   730.00 
FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      13.85       4.43        7.904
       2      13.94       4.50        7.904
       3      13.74       6.25        6.845
       4      13.37       7.12        6.295
       5      13.08       7.43        6.121
       6       9.86      11.96        4.503
       7       8.74      14.43        3.990

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     13.94   Tc(MIN.) =    4.50
   TOTAL AREA(ACRES) =      2.98

 
*********************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  12
 
---------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 1 <<<<<
 
=====================================================================
 
=====================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =      2.98  TC(MIN.) =      4.50
   PEAK FLOW RATE(CFS)   =     13.94
   *** PEAK FLOW RATE TABLE ***
          Q(CFS)   Tc(MIN.)
   1       13.85       4.43
   2       13.94       4.50
   3       13.74       6.25
   4       13.37       7.12
   5       13.08       7.43
   6        9.86      11.96
   7        8.74      14.43
 
=====================================================================
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=====================================================================
   END OF RATIONAL METHOD ANALYSIS

 �

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 7:28:39 AM AM Page 21 of 21









RA
NC

HO S
AN

TA
 FE

 R
D.

LAKE SAN MARCOS DR.

LA
 T

IE
R
RA

 D
R.

HYDROLOGY MAP

1764 San Diego Avenue, Suite 200

+ Tel: 619.641.5900    Fax: 619.641.5910esaicossa San Diego, CA 92110

LAGO DE SAN MARCOS

PREPARED BY:

EXISTING CONDITION HYDROLOGY MAP

LAGO DE SAN MARCOS
EXISTING CONDITION



LAKE

RANCHO S
ANTA

 F
E   R

D.

SAN MARCOS DR.

LA
 T

IE
R

R
A

 D
R

.

LAKE

RANCHO S
ANTA

 F
E   R

D.

SAN MARCOS DR.

LA
 T

IE
R

R
A

 D
R

.

FF
 =

 6
11

.2
7

PAD =
 6

10
.6

PAD =
 6

16
.3

FF
 =

 6
11

.0
7

PAD =
 6

10
.4

F
F 

=
 6

03
.5

7
P

A
D

 =
 6

02
.9

F
F 

=
 6

03
.2

7
P

A
D

 =
60

2.
6

F
F 

=
 5

95
.2

7
P

A
D

 =
59

4.
6

F
F 

=
 5

94
.9

7
P

A
D

 =
 5

94
.3

RE
C 

AR
EA

PA
D 

60
3.

0

P
V

T.
 D

R
IV

E
 "A

"

P
V

T.
 D

R
IV

E
 "D

"

PVT. DRIVE "B"

PVT
. D

RIV
E "B

"

HYDROLOGY MAP

1764 San Diego Avenue, Suite 200

+ Tel: 619.641.5900    Fax: 619.641.5910esaicossa San Diego, CA 92110

LAGO DE SAN MARCOS

PREPARED BY:

PROPOSED CONDITION HYDROLOGY MAP

LAGO DE SAN MARCOS
PROPOSED CONDITION


